C

YTOMEGALOVIRUS (CMV)
retinitis is a common ocular infection in individuals infected with the human immunodeficiency virus. 1, 2 The ganciclovir implant is a widely used device for the control of CMV retinitis. [3] [4] [5] The implant provides a sustained release of ganciclovir for 6 to 8 months. If the patient's immune system remains seriously compromised at this time, the clinician must decide whether the placement of an additional implant, implant exchange, or the use of a different treatment modality is clinically indicated. Additional implants in the same eye can be well tolerated 6 ; however, this approach has several limitations: multiple large sclerotomies cause weakening of the eye wall, multiple implants can reduce the view of the peripheral retina, there are subsequent restraints on the position of sclerotomies for vitrectomy if necessary, and there is often a worse cosmetic appearance. Implant exchange is a safe alternative 7 but can be difficult to perform in some cases due to shifting of the implant and scar formation 6 and runs the risk of increased intraocular bleeding and intraocular dislocation during manipulation of the implant (J. S. Duker, MD, oral communication, November 1998).
We describe the placement of a suture loop on the strut of the ganciclovir implant designed to aid in implant removal.
SURGICAL PROCEDURES
PLACEMENT OF A GANCICLOVIR IMPLANT WITH A SUTURE LOOP
Retrobulbar injection of 2% lidocaine hydrochloride and 0.75% bupivacaine hydrochloride was given to the operated on eye. The eye was prepared and draped, and a wire eyelid speculum was placed. A corneal cover was applied to avoid light toxicity. A radial incision was cut in the temporal (or nasal) conjunctiva with Wescott scissors and extended inferiorly at the limbus for approximately 3 clock hours. Cauterization of the episclera was meticulously performed. Attention was then turned to the ganciclovir implant (Vitrasert; Bausch & Lomb Inc, Claremont, Calif). The implant strut was trimmed to 2.0 to 3.0 mm, and the corners were rounded. Two holes were then placed in the strut 0.5 mm from the cut end, 1 centrally and 1 in what will be the inferior corner. A double-armed 8-0 nylon suture was tied to the central hole. A second single-armed 8-0 nylon suture was then used to fashion a 1-cm suture loop tied to the second hole. It was easier to subsequently remove the implant if the loop was tied to the implant so that the knot was at the end or on the rounded corner of the strut instead of at the side (Figure 1, left) .
SURGICAL TECHNIQUE
Attention was turned back to the eye. Cauterization of episcleral vessels was again performed if necessary. A sclerotomy measuring 5.5 mm was cut with a microvitreoretinal blade circumferentially 4 mm posterior to the limbus. Prolapsed vitreous was trimmed with a vitreous cutter. The ganciclovir implant was placed through the sclerotomy, and its position was checked by observation through the pupil. The suture loop remained external to the globe. Anchoring suture needles were passed at 50% to 90% thickness through opposing sites of the anterior and posterior lips of the wound. The ends were tied and left 3 to 4 mm long. The sclerotomy was closed with interrupted 8-0 nylon sutures so that the ends of the anchoring suture were tacked in place. Indirect ophthalmoscopy was performed to ensure that no retinal tears had occurred and that the implant was in the proper position. The globe was reformed if necessary by injection of balanced salt solution via a 30-gauge needle through the pars plana, taking care not to engage the implant. The suture loop was placed beneath the inferior Tenon capsule, and the conjunctiva was closed with an interrupted 6-0 plane gut suture. In the initial eyes, the loop was sutured to the sclera, but this was found to be unnecessary as the suture loop did not move postoperatively ( Figure 1 , right). Subconjunctival antibiotic and steroid were injected away from the implantation site. The eye was dressed with antibiotic ointment, a patch, and a shield.
EXCHANGE OF THE IMPLANT
Retrobulbar injection of 2% lidocaine and 0.75% bupivacaine was given to the operated on eye. The eye was prepared and draped, and a wire eyelid speculum was placed. A corneal cover was applied to avoid light toxicity. A radial incision was cut in the temporal conjunctiva with Wescott scissors and extended inferiorly at the limbus for approximately 3 clock hours to expose the previous implantation site. Overlying tissue was removed with sharp and blunt dissection. The suture loop was released from overlying tissue. Cauterization of the episclera was meticulously performed around the sclerotomy.
A second implant was prepared in the identical fashion described in the "Placement of a Ganciclovir Implant With a Suture Loop" subsection of the "Surgical Procedures" section.
Attention was then turned back to the eye. Old interrupted sutures were cut and removed. The suture loop was then grasped with forceps and used to stabilize the globe (Figure 2, left) . A microvitreoretinal blade was used to enter the globe parallel to the limbus directly at the point where the suture loop exits the sclera (on the posterior side to avoid the drug pellet). The incision was then extended along the tract of the previous sclerotomy. The anchoring suture can be cut without fear of losing control of the implant because of support by the suture loop. Occasionally, the corner of the implant prolapsed through the sclerotomy at the time of the incision (Figure 2, right) . If the strut did not prolapse, a toothed forceps was used to grab the corner of the old implant, which was found beneath the lip of the incision at the location of the suture loop. The exhausted implant was removed using dissection of any fibrous adhesions with the microvitreoretinal blade. The vitreous cutter was used to trim trailing vitreous. The new implant was placed through the sclerotomy and sutured into position as described in Figure 1 . Left, The ganciclovir implant prepared for implantation. Two holes were placed in the strut 0.5 mm from the cut end, 1 centrally and 1 on what will be the inferior side. A double-armed 8-0 nylon suture was tied to the central hole. A 1-cm 8-0 nylon suture loop was tied to the second hole (insert). It was easier to subsequently remove the implant if the loop was tied to the implant so that the knot was at the end or on the rounded corner of the strut instead of on the side. Right, The ganciclovir implant with a suture loop implanted in the globe. The suture loop was placed beneath the inferior Tenon capsule. In the initial eyes that underwent the procedure, the loop was sutured to the sclera as shown, but this was later found to be unnecessary.
the "Placement of a Ganciclovir Implant With a Suture Loop" subsection of the "Surgical Procedures" section.
RESULTS
A medical record review in our practice disclosed 25 eyes of 17 patients that received a ganciclovir implant with a suture loop and were followed up for at least 6 months ( Table 1) . Two of these eyes subsequently had a similarly modified ganciclovir implant placed at a separate site (inferonasally) with at least 6 additional months of follow-up. The clinical diagnosis was CMV retinitis in 24 eyes and progressive outer retinal necrosis in 1 eye. No surgery required more than 10 additional minutes for placement of the suture loop. Two eyes underwent a simultaneous deep vitrectomy, and 1 underwent placement of silicone oil for retinal detachment repair. All eyes had return of the visual acuity to within 3 lines of the preoperative visual acuity; in 13 of 25 eyes, the visual acuity was unchanged or improved. Most patients did not desire (and thus did not have measured) a postoperative change in spectacle correction, so the final bestcorrected visual acuity could have been better (pinhole acuity was not used for analysis). In most patients, the suture loop in the subTenon capsule was barely visible to the unmagnified eye, and no patient complained of its cosmetic appearance. There were no cases of cataract formation, retinal or choroidal detachment, visually significant vitreous hemorrhage, wound leak, hypotony, implant or suture exposure, or other ocular complications.
Six eyes of 3 patients underwent ganciclovir implant exchange approximately 32 weeks after placement of the implant with the suture loop. All surgeries were performed by one of us (M.W.M.). Retinitis was inactive in 5 of 6 eyes, and 1 eye had indolent activity. Both eyes of 1 patient underwent a simultaneous deep vitrectomy for visually debilitating vitreous debris immediately before the implant exchange ( Table 2 ). All patients had CD4
+ cell counts of less than 0.035 ϫ 10 9 /L (35/µL) (the CD4 + cell count was 0.009, 0.013, and 0.034 ϫ 10 9 /L in cases 1 and 2, 3 and 4, and 5 and 6, respectively). At implant removal, the loop was used for traction on the implant and aided in localization of the implant strut. In all cases, the loop was found to be intact in the position that it was left at beneath the Tenon capsule, with no apparent weakening during the previous 32 weeks. In some cases, traction on the suture loop promoted prolapse of a corner of the implant strut, which ensured particularly easy implant removal ( Figure  2 , right). All eyes had a final visual acuity within 2 lines of the preoperative visual acuity; in all cases, this was achieved within 2 weeks after surgery. Most patients did not desire (and thus did not have measured) a postoperative change in spectacle correction, so the final bestcorrected visual acuity could have been better (pinhole acuity was not used for analysis). In all eyes, retinitis was inactive at the final postoperative visit without the requirement of additional anti-CMV medications. There were no cases of cataract formation, retinal or choroidal detachment, visually significant vitreous hemorrhage, implant dislocation, or other complications.
COMMENT
We describe the use of an 8-0 nylon suture loop left in the inferior sub-Tenon space to aid in ganciclovir implant removal at implant exchange. The need for replacement of ganciclovir implants has decreased because of the advent of new medi- cations (in particular, human immunodeficiency virus protease inhibitors 1 ), but some patients still require this procedure because of drug intolerance or viral resistance resulting in poor immune reconstitution. All patients who underwent an implant exchange had CD4 + cell counts of less than 0.035 ϫ 10 9 /L. The need for implant exchange surgeries will likely continue because of increasing viral resistance, a percentage of patients with drug intolerance, and the extended life span of the population with human immunodeficiency virus. In addition, there will likely be the development of similar implants containing medications for other chronic ocular diseases. 8 Implant removal has previously been demonstrated to be a safe alternative to placement of an implant at a separate site, 7 but it can be difficult to perform in some cases due to shifting of the implant and scar formation 6 and runs the risk of increased intraocular bleeding 7 and intraocular dislocation of the exhausted implant.
The surgical procedures outlined herein include small modifications to the published techniques. 4, 7 Fashioning of the suture loop requires a few extra minutes during the initial placement of the ganciclovir implant, but in our experience can save time during implant exchange. No complications 
